Lipoproteins in a nonrecirculating perfusate of rat liver.
Rat livers were perfused in a nonrecirculating system for 30-40 min with Krebs-Ringer bicarbonate-0.1% glucose solution gassed with 95% O(2)-5% CO(2) at 37 degrees C at a flow rate of 3 ml/g/min. The livers appeared normal as judged by O(2) uptake, bile flow, transaminase release, and net protein output (2.5 mg/g/hr). The perfusate was concentrated by ultrafiltration using Amicon PM-10 or PM-30 membranes. The concentrated perfusate was subjected to sequential ultracentrifugation at solution densities of 1.006, 1.04, 1.06, and 1.21, and the top fractions were analyzed for protein and lipid. The net release of protein in the four density classes, suitably corrected, averaged 39, 10, 5, and 20 micro g/g/hr. The lipid composition of the perfusate lipoprotein fractions differed from that of serum mainly in the high percentage of free cholesterol, reflecting the lack of exposure to lecithin:cholesterol acyltransferase. When rat serum was fractionated in the same way, most of the lipoprotein in the d 1.006-1.06 range had a density greater than 1.04. It was concluded from these experiments that the liver secretes very low density lipoprotein (VLDL), high density lipoprotein (HDL), and a modified form of VLDL containing less lipid. Comparison of secretion rates and serum lipoprotein levels leads to the conclusion that the latter are largely determined by catabolic rates. When labeled amino acids were present, the perfusate HDL had a higher specific activity than VLDL. Addition of carrier whole serum did not alter recovery of labeled lipoproteins, but when these were isolated from Golgi membranes after a 40-min perfusion, more than twice as much label was recovered in HDL, suggesting the presence of precursors within the Golgi. The main advantages of the nonrecirculation perfusion technique are the avoidance of catabolic reactions, simplicity, and complete control over the composition of the perfusing medium.